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a. i. (1 —cos2y)dx + 2xsin2y dy =0
OF OF . .
P dx + 5 dy = 0 is form of the exact equation;
Z_I;Z 1—cos2y ———(1)
oF _
@z 2xsin2y — — — (2)
0 (0F _ 0 (OF _
@(5) = 25sin 2y 5(@) = 2sin 2y
9°F _ 0°F _
3y0x = 25sin 2y 2x0y = 25sin 2y

9’F  0°F _

Jdyox - d0xdy = 2sinzy

=~ The equation is exact

6F_1 )
Fvie cos 2y

F = f(l —cos2y)dx + c(y)
=x—xcos2y+c(y)

JF
— = 2xsin2y + ¢'(y)

dy

By comparing (2)
c'(y) =0

c'y) =k

F =x—xcos2y+k=0
= solution of the equation is
X —xcos2y =k

ii. (Bx%2 + 2y + 1)dx + 2x?> + 6y2 +2)dy = 0

oF oF

R 2 - — R 2 - —

e 3x°+2y+1 (D 3y 2x + 6y° +2 (2)
0%F _, 0%F _,

dyox dxdy



- the equation is exact.
oF
ox

F=f(3x2+2y+1)0x+c(y)

=3x2+2y+1

F=x3+2xy+x+c(y)

oF
7 =2x+c'(y)
By comparing with (2)

2x+c'(y) =2x + 6y2+2

c'(y) = 6y%?+2
c(y) = f(6y2 +2)dy +d
=2y3+2y+d

F=x3+2xy+x+2y3+2y+d
Solution is x3 + 2xy +x + 2y3 + 2y =d

d
2x3 % = y? + 3xy?

y=1whenx =1
d
2x3%=y2(1+3x)

1 (1+ 3x)
fﬁd}/: de+c
1 1 1 1 3 1
;=<§X‘zxx—z)‘(zxz>“
1 1 3
y et te

1=143y —1-l=2
—3T27Te c=1T4T

1 1 3 3

y 4x? 2x 4

x? = y(1 + 6x — 3x?)



a 1
exd—i +xy%? =0 y = whenx — o

fy_zdy + fxe_xdx +c¢c=0
fxe‘xdx =—xe ¥+ f e ¥dx =—xe*—e*=—-e*(x+1)
1
_Zd - __
fy y y

1
-3 —e*x+1)+c=0

whenx 20 e™* =0 ~e™*(x+1)=0
—24+c¢c=0
c=2
1
———e *(x+1)+2=0
y
_ 1
T 2—e*(x+1)

y

d
y+x(x+1) % = x(x + 1)2e™**

dy y e
a'i‘m—(x-i-l)e (D
1 1 1

p(x) =

x(x+1):;_(x+1)
fp(x)dlenx—ln(x+1) =1In

x+1
eJp@ax — _*
x+1
X
1) X
@ x+1
x dy y 2

x+1a+(x+1)2:xe

d( X y):xe_xz

dx \x + 1
X 2
x+1y=fxe‘x dx +c
1
:—Efe_xzd(x2)+c
1
=—§e_x2+c



dy 4
x(x+1)E—y—3x
dy ( -1 )_ 3x*
dx yx(x+1) T x(x+1)

dy -1 3¢
E+y<x(x+1)>_(x+1)___(1)

-1 11
Tx(x+1) (x+1D «x

dy x*+xy+y?

dx x?

Since both the numerator and denominator of the right side are of the second degree.
- the given equation is homogeneous.

d—y=1+%+(z)2

dx X
Letzzv
x
y =vx
dy dv
a—Xa-l'U
d
2 1tv+?
dx



il.

dv 5
xd—+v=1+v+v

_[1+v2 f dx +c

tan'v=Ilnx+c

tan‘l%z Inx + ¢

tan~! Y In xc
X

Let y=Y+b

x=X+a
dy dy
dx dX
dY 2Y+2b—-X-—a+5
dX 2X+4+2a-Y—-b—4
2b—a+5=0
2a—b—4=0
4a-2b—-8=0
3a—3=0
a=1
b=-2
v 2v-x 2¥/y-1
dX 2X-Y Z_Y/X
Y—V
7=
dy av
_ = —_ V
dx dx
XdV+V_2V—1
dx 2=V
av 2V—1—V(2 V) V-1
dX T 2-V

—dV f dX + ¢
f _1_1dv—f dx +
V-1 - ¢

f(l—— dV f dX +c



il.

V—InlV-1]=InX+c¢c

V—c=1
c nV_1
Y - X
}—C—nz_1
X
Y—cx_1 X?
X _nY—x
y—=2-clx+1) _ (x+1)2
x+1 y—2—-(x+1)

QRx—y+2)dx+ (M4x—2y—1)dy =0

d
[(2x =) +2] + [2Qx =)~ 1]

=0

2x—y=t

dy_
dx
d
dy _,

dx
dt
(t+2)+(2t—1)<2——>=0
dx
dt
(t+2+4t-2)—-2t—-1)—=0
dx

dt
5t—2t—-1)—=0
dx
2t —1
5t

dt=fdx+c

Zt 1lt— +
z clnt=x+c

22x —y)—In(2x —y) =5x+d

d
%=x3y2+xy———(1)
€9)

7

1 dy x

dt
dx
dt
dx



ldy x_ s
y*dx y
1
t=— —
y
aa  1ldy
dx  y2dx
dt s
e xt =x
p(x) =x
2
x
dx =—
fp(x) x ==
xZ
ILF.=e2
x? dt x? x?
e2 —+xtez =x3e2
dx
d x? x?
= tez | =x3e2
x2 x2
te7=fx367dx
x2 x?2
Let ] = [x3e2 dx = [x%. xe? dx
u = x?
dv x*
_ 2
Tx xe
xZ
vzfxezdx
xZ
v=ez2
x2 x2
| = x%e2 —foeZ dx
x2
= x2e2 —Zf et'dt
t'—xz
2
dt'_
dx_x
x2 x2
=x%e2 —2e2
x2 x2 x2

Lte2 =x% 2 —2e2 +¢
x?
——=x*—2+ce?



ii.

d’y dy

4y =

dx? + dx y

Lety =e™

d_y = me™* dzy = m2eMmx
dx dx?

(m?>+m—2)e™ =0

e™#£0 mP+m—-2=0
(m+2)(m-1)=0

m=-2, m=1

General solution is y = Ae 2*+Be*
d3x _d*x _dx

e fae gm0

Let x = e™t

dx d*x d3x

— = me™® 2:m'zemx 3:7,”3(_3
dt dt dt

(m3 —=2m? = 3m)e™ =0
e™ =0 m3>—-2m?—-3m=0
mim—-3)(m+1)=0

m=0m=3 & m=-1

General solution is x = Ae%t+Be3t+Bet

x = A+Be3'+Be™t

mx



3k w3 ud
t_l[l 1]
T 3klvd w3
_ dv
f= dx
dv
— = %
vdx kv

27x + 6y —z =85
6x + 15y + 2z =72

x+y+54z =110

1
x—ﬁ(85—6y+z)
_ 1 (72 — 6x — 22)
y=1c X — 2z

1
Z—a(llo—x—y)

Jacobi method



1
k+1 — 85 — 6 k k
X 27( v +z")
y k= i(72 — 6x* —22%)
2 15

1
k+1 _ _ ok _ vk
Z3 =2 (110 — x* — y*)
Starting with (x;°%,,°,2,°) = (0,0,0)

1
1=—(85)=3.15
X1 27( )
. (72) = 4.8

1
1=—(110) = 2.04
Z3 54( )
(x1,y1,zY) = (3.15,4.8,2.04)

1
x? = (85— 6 X 4.8 +2.04) = 2.16

1
y* =1z (72 -6 x3.15-2x2.04) =327

1
2= (110 — 3.15 — 4.8) = 1.89
2" =5 ( )
(x2,y2,2%) = (2.16,3.27 ,1.89)

1
x* = (85— 6 X 3.27 + 1.89) = 2.49

1
y* =1z (72-6x2.16 -2 x 1.89) = 3.68

1
z3 =— (110 — 2.16 — 3.27) = 1.94
54
3,3 ,3) —
(x°,v°,2°) =(2.49,3.68,1.94)

1
x* = - (85— 6 X 3.68 + 1.94) = 2.40

1
y* =12 (72~ 6x 249 2 X 1.94) = 355

1
z* = £ (110 — 249 — 3.68) = 1.92
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Similarly

(x5, y5,25) = (2.43,3.58,1.93)
(x%,y%,2% = (2.42,3.57,1.93)
(x7,y7,z7) = (2.43,3.57,1.93)

x=243, y=357 z=193

27x + 6y —z =85
6x + 15y + 2z =72
x+y+54z =110

Gauss Seidel Method

1
xk+l = E(SS — 6y* + zK)
k1 _ L k+1 K
ytt = E(72 — 6x"tl —22%)

1
k+1 — 110 — k+1 _ , k+1
z z 4( x y<r)
Starting with (x°,y°,z%) = (0,0,0)

1
1:— —_ X = .
X 27(85 6x0+0)=3.15

1
y1=E(72—6><3.15—2X0)=3.54

1
T=—(110-3.15-3.54) =191
z 54( )
(x1,y1,2zY) = (3.15,3.54,1.91)

1
x? = > (85 — 6 X 3.54 + 1.91) = 243
1
y? =12 (72-6x 243 -2x191) =3.57

1
2% = £ (110 — 243 - 3.57) = 1.93

(x2,y%,2z%) = (2.43,3.57,1.93)
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1
x* = - (85 — 6 X 3.57 + 1.93) = 243

1
y* =12 (72-6x243-2x193) =3.57

1
z3 = 5(110 —2.43-3.57) =193

x =243, y=357 z=193

X 0 n s
2
y 0 1 0
y(x) = (x —x)(x — x7) (o) + (x = x0)(x — x3) ) + (x = x0)(x — xq) )

(x0 — x1) (xp — x2) (1 — x0) (X1 — x2) (22 — x0) (X2 — x1)

(-Pe-m o wmoe-m o G-0(x-F)
P he e GG w0ty

() —m)  Ax(x—m)

@2 ™

0)

y(x)

axZ(Z_n) n(E-n

y(%): 4_(7;12 )z (ilnz):%:ms
T

sinZ = 0.75

flx)=x2-18=0
Let x =4 fx)=-2 <0

x=5 fx)=7 >0

5+ 4
Xo = ——— =45

Flxo) =452-18 >0

12



_4+45

X1 = 2 =4.25

F(xy) = 4.25% — 18 = 0.0625 > 0

_4+425

=4.125
2

X3

F(x,) = 452 — 18 = —0.98438 < 0

4125+ 4.25

= 4.1875
2

X3

F(xs) = 4.1875% — 18 = —0.46484 < 0

4.1875 + 4.25
Xg =

= 4.21875
f(x,) = 4.21875% — 18 = —0.202148 < 0

4.21875 + 4.25
BETT

= 4.234375
F(xs) = 4.2343752 — 18 = —0.07007 < 0

4.234375 + 4.25
X = 2

= 4.2421875

f(xg) = 4.2421875% — 18 = —0.00385 < 0

_ 4.2421875 + 4.25

X7 = > = 424609375

f(x;) = 4246093752 — 18 = 0.029312134 > 0

_ 44.2421875 + 4.24609375

Xg = > = 4.24414063

f(xg) = 4.244140632 — 18 = 0.01273 > 0

4.24414063 + 4.24609375
Xg =
2

= 4.24316406

f(x9) = 4.24316406% — 18 = 0.004441 > 0

4.24316406 + 4.24609375
X0 = > = 4.24267578

x = 4.243
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Using Newton Raphson Method

flx)=x2-18=0
f'(x) =2x

x,% — 18

Xn+1 = Xn —
n n 2x,,

We can select x5 = 4.5

452 —-18
Xq =XO—T= 4.25
452 —-18
X, = 4.25 ————— = 4.24264706
2xq

2

4, 8
x3 = 4.24264069 — B 4.24264069
2

2

4, 8
X4 = 4.24264069 — Tor 4.242640696
3

By using Newton’s forward difference interpolation formula

Ys = Yo + Ay, G) + A%y, (;) + A3y, (;) + o + Ay, (rsl)

Where
s sc—DGE—=2) v (s+1—=17)
(v) = -
x y Ay A%y A3y Aty
0.1 | 0.1003
0.0508
0.15 | 0.1511 0.0008
0.0516 0.0002
0.2 | 0.2027 0.001 0.0002
0.0526 0.0004
0.25 | 0.2553 0.0014
0.054
0.3 | 0.3093

o= ot () 9 () 89 3)+400)

_013-0.10 _

- 06
S 0.05

14



(3)-os
(;) _ 0.6(—0.;}!)(—1.4) — 0.056
(5) - 0 - oosae

ys = 0.1003 + (0.0508 X 0.6) + (0.0008 x —0.12) + (0.0002 x 0.056)
+(0.0002 x —0.0336)
= 0.1307
tan 0.13 = 0.1307

By using Newton’s backward difference interpolation formula

x y Ay A%y A3y Aty
0.1 | 0.1003
0.0508
0.15 | 0.1511 0.0008
0.0516 0.0002
0.2 | 0.2027 0.001 0.0002
0.0526 0.0004
0.25 | 0.2553 0.0014
0.054
0.3 | 0.3093

5= 1= () 9 ()-8 )+ 491 )

_(;—x) 130-1.28

h 005 04
(1) =04
()=""5 "=z
()=04( 06)( 16)—0.056
():04( 0.6)( !16)( 26):_0.0416

ye = 0.3093 + (0.054 x —0.6) + (0.0014 x —0.12) + (0.0004 x —0.056)

15



+(0.0002 x —0.0336)
= 0.276703

tan 0.27 = 0.276703

y 1 0.9430 | 0.8825 0.7458 0.6855

By using Trapezoidal rule

b

h
fy dx = 3 (o +yn) + 201 +y2 4+ + yn-1)]
a

0.8

0.2
f ydx = > [(1 4 0.6855) + 2(0.9430 + 0.8825 + 0.7458)]
0

0.8

f ydx = 0.68281
0

By using Simpson rule

b

h
fy dx = 3 (Vo +y2n) +4(y1 + Y3+ -+ Yon-1) + 202 + ya + - + Yon_2)]
a

0.8

0.2
f ydx = 3 [(1 4 0.6855) + 4(0.9430 + 0.7458) + 2(0.8825)]
0

0.8

f ydx = 0.68038
0
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